In their efforts to reduce maternal and neonatal morbidity and mortality, many national and international agencies make considerable investments in training traditional birth attendants (TBAs). The value of TBA training is controversial, and plausible arguments are made both for and against. Numerous process evaluations are reported in the literature and the results are mixed, though generally positive. Outcome evaluations, however, are scarce. This article describes an outcome evaluation of TBA training conducted in two districts of Brong-Ahafo Region, Ghana, during 1996. Design and methods: Data from a random sample survey of 1961 clients of TBAs were subjected to logistic regression modelling to determine the effect of training on maternal outcomes, controlling for other independent variables. Results: Of eight outcomes modelled, three were associated with training and five were not. Three additional outcomes were not modelled, primarily due to low prevalence. Conclusions: Despite some inherent design limitations, this study found that the evidence for a beneficial impact of TBA training was not compelling. Training sponsors should consider alternative health investments and, where TBA training remains the intervention of choice, be realistic about expectations of impact.
Introduction
In the years since the Safe Motherhood Conference in Nairobi (1985) interventions intended to reduce maternal and neonatal morbidity and mortality have come under increased scrutiny. Training of traditional birth attendants (TBAs) is one such intervention. Multilateral and bilateral agencies, national governments and international NGOs invest considerable time, energy and money in TBA training. The justification for this investment is that a large proportion of births are attended by TBAs, especially in rural areas where access to higher-order maternity care providers such as doctors and midwives is limited. The fact that access is unlikely to improve in the foreseeable future is also used to justify the investment in training.
Opponents of this effort argue that training TBAs has not been shown to be effective in terms of impact on pregnancy outcome. It is claimed that TBA training is a stopgap measure and, in fact, delays initiation of activities that are likely to have a greater impact. There are many problems that TBAs cannot address and TBA effectiveness thus depends, in part, on referral to other functioning services. It has also been said that training TBAs is not cost-effective, because most TBAs have a low caseload.
Process evaluations of TBA training have shown that TBAs do learn new techniques. [1] [2] [3] Whether the new techniques are practiced appears to depend on a variety of factors including caseload, supervision and integration into the health care delivery system. [1] [2] [3] [4] To date, there have been few attempts at evaluating health outcomes of TBA training. There are a number of reasons for this but two are notable. First, outcome evaluation is difficult and costly. Secondly, outcome evaluation requires prior documentation of a training programme effective at the process level, itself a difficult and costly experience.
A case-control study done in Punjab, India, in the 1960s 5 reported that death rates due to postnatal asphyxia and atelectasis were lower for trained TBAs than for untrained TBAs. However, these results had to be cautiously interpreted as the cases were matched on delivery attendant and the sample sizes were very small. Another study suggestively supportive of TBA training was conducted in Malaysia in the mid-1970s 6 but the reporting was incomplete and the sample sizes too small for meaningful statistical analysis of neonatal mortality. Other studies, exemplified by the Bohol (Philippines) study in the late 1970s, 7 showed declining deaths from neonatal tetanus in a post-TBA training period. However, these studies were typically carried out in the context of more generalized efforts to increase tetanus toxoid coverage among pregnant women, and consequently it was impossible to identify the separate effects of TBA training, if any, on neonatal mortality due to tetanus.
A well-known study that controlled for both delivery attendant and exposure to tetanus toxoid was conducted by Rahman et al. in Bangladesh in the early 1980s. 8 In this study neonatal deaths by cause were compared in three separate geographic areas: one area where TBAs had been trained but tetanus toxoid was not yet available, one area where tetanus toxoid had been introduced but TBA training had not been conducted, and a control area where neither TBA training nor introduction of tetanus toxoid had occurred. Results of this study showed that although immunized neonates had the lowest rates of death due to tetanus, neonates delivered by trained TBAs had the lowest overall death rate.
Despite its improved control of exposures of interest, the Rahman study too suffered from incomplete reporting and methodologic flaws. In his 1986 review of TBA training and prevention of neonatal tetanus, 9 Ross notes that no pre-intervention information was presented, leaving open the possibility of differences in the study areas that pre-dated the interventions. No information was provided on inclusion criteria for study subjects, notably whether study participants in the TBA area who had received tetanus toxoid immunization were included. No details were given on the time interval between TBA training and the study, and similarly no details were given on content or duration of TBA training. No information was presented on other health services available in the study areas.
This latter flaw is of interest because it might have affected the trained TBAs' ability to refer clients to a health facility for tetanus toxoid immunization or emergency obstetric care. It appears that the results are based only on individuals who were actually exposed to the intervention in their area, indicative of some unreported selection process that could bias results towards a positive assessment of either intervention. Ross concluded that the evidence that TBA training, by itself, led to a reduction in neonatal tetanus was inconclusive, citing weak methodology as the main reason for the lack of evidence. This article takes up where Rahman and Ross left off. This report describes an outcome evaluation of TBA training conducted in selected areas of two districts of Brong-Ahafo Region, Ghana, during the mid-1990s. Some, though not all, of the methodologic issues that have been of concern in the past have been addressed in this study in an effort to raise the quality of scientific evidence in this area.
The National Traditional Birth Attendant training program (NTBA)
TBAs, trained and untrained, assist at one-third of all deliveries in Ghana (Table 1 ). 10 Statistics show that an effective intervention programme has clear potential for reduction of maternal and infant mortality. 11 TBA training has been implemented under a number of different health projects for decades. [12] [13] [14] In 1989, the United States Agency for International Development (USAID), the United Nations Children's Fund (UNICEF) and the United Nations Population Fund (UNFPA) sponsored the NTBA training programme intended to institutionalize national standardized training of TBAs in all regions of Ghana. The stated goal of the NTBA was to assist the Ghana Ministry of Health (MOH) to expand its primary health care services to rural areas. The NTBA was to achieve its goal by identifying, training and supporting TBAs in their efforts to provide antenatal, delivery, postnatal and family planning services to their clients. 14 The NTBA followed a training-of-trainers model and developed a locally appropriate curriculum and training materials. Programme activities were designed to improve working relationships between TBAs and other health providers and to legitimize the role of TBAs in delivery of primary health care in the eyes of both health providers and community constituent groups. 14 The training provided under the NTBA programme was comprehensive, covering care during the antepartum, intrapartum and postpartum periods. The curriculum, designed for a 2-week programme, contained instruction in care/ management of normal pregnancy, recognition of complications and referral, care of the newborn and five non-obstetric primary health care topics; family planning, infant feeding, growth monitoring, immunization and control of diarrhoeal diseases. 15, 16 On graduation, TBAs received a kit containing midwifery and primary health items. The NTBA programme provided a post-training mechanism whereby trained TBAs were linked to their local TBA trainers for guidance, supplies and assistance in relations with the wider health system.
In 1992, a process of evaluation of the NTBA programme was undertaken by an independent assessment team, at the request of USAID. 14 Overall, the evaluation report was favourable and documents the NTBA as an effective and high quality effort, though recommendations were made for measures to strengthen some aspects of the programme. 
Study design
The purpose of the Ghana Health Impacts of TBA Training Study was to evaluate the magnitude of the impact of the use of improved techniques to TBAs in ante-, intra-and postpartum care on maternal and perinatal morbidity and mortality. Funding for the study was provided primarily by USAID, with supplemental support from UNFPA and UNICEF. Implementation of the study was a collaborative effort between Family Health International (FHI) and the Regional Health Administration in Brong-Ahafo Region (RHA/BAR).
The study used a multi-component design. First, background qualitative research with TBAs near the selected study areas was used to gather information on how TBAs thought about and talked about the problems they encountered and elements on their practice. This information was later used to facilitate the design of more structured, quantitative study components. Secondly, semi-structured, cross-sectional interviews were conducted with TBAs in the selected study areas. These data were used to provide context and are not reported in this article unless specifically indicated. Lastly, the centrepiece of this study was a cross-sectional, household survey of TBA clients. One design consequence of interviewing clients, i.e. survivors, is that the opportunity to examine maternal death is eliminated. Data reported in the remainder of this article are drawn from the survey of TBA clients unless otherwise indicated. The research team implemented this design, balancing qualitative and quantitative data, in an effort to facilitate interpretation and improve the validity of study results.
The Brong-Ahafo Region was selected for several reasons. Its central location, diversity of cultures and urban/rural mix made it not only 'typical' of Ghana but also 'typical' of many other contexts worldwide where TBA training occurs. Importantly, the RHA/BAR was motivated to conduct the study and had the capacity to implement large-scale data collection.
Two districts were chosen as a focus for this study. Service statistics suggested that in both Kintampo district and Tano district the total number of births and the number of births attended by trained and untrained TBAs would be adequate for study purposes. In addition, the research team wanted to be able to control for access to emergency obstetric care (AEOC) during analysis. To this end, Kintampo district was selected because it had no hospital and thus served as a proxy for poor AEOC, and Tano was selected because it had two hospitals and thus served as a proxy for relatively good AEOC.
Each district was already divided into enumeration areas (EAs) for census and survey purposes ( Table 2) . As recent census data were not available, a household enumeration exercise was necessary to implement the survey of TBA clients. Based on service statistics and power calculations, a target number of 1000 clients per district, 500 clients each of trained and untrained TBAs, was set. Within each district, a TBA census was conducted and all EAs containing at least one trained TBA and one untrained TBA were eligible for inclusion in the study. As the yield of eligible clients of TBAs was unknown and the enumeration process long and costly, it was decided that the enumeration should take place in waves. First, all eligible EAs were randomly assigned an enumeration order. In both districts, the first 15 EAs were selected for the first wave. All subsequent waves consisted of sets of five EAs. Waves of EAs were enumerated sequentially until the desired number of eligible clients was reached or surpassed.
During the enumeration exercise households were screened to identify women eligible for subsequent interview. A woman was considered eligible if she had a delivery within the last three years and had contact with a TBA during the ante-, intraor post-partum period associated with that delivery. One design consequence of these screening criteria is that morbidity associated with abortion is excluded. Of 2329 women identified as eligible by the screen, 2180 were eventually selected for interview. All interviews were conducted by specially trained interviewers between January and August 1995. Interviews were completed with 1961 clients, 1029 whose contact was with trained TBAs and 932 whose contact was with untrained TBAs. a In Tano District, there were fewer clients with untrained TBA contact than expected. To reduce costs, 156 women with trained TBA contact were randomly eliminated from the original pool of 736 to decrease the sample size to 1020, i.e. the target size of 1000 plus 20 for shrinkage.
Analysis methods
Logistic regression was the principal analytic method. Models were constructed using the same set of independent variables to predict a series of dichotomous outcome variables of interest. The same independent variables were included in all models: client's age, education, parity, religion, and district of residence (a proxy for AEOC), the TBA's training status (the exposure variable) and the interaction between district and training (to control for possible differences in training by location). SUDAAN © PROC LOGISTIC 17 software was used for all logistic regression analyses. SUDAAN is designed for the analysis of correlated data and was used to adjust the standard error associated with parameter estimates for the design effect of the multi-level survey sampling. Any independent variable was considered significant if the p value associated with its parameter estimate (␤) was below ␣ = 0.05. Table 3 shows the effect of training on maternal outcomes after all other predictor variables in the model were controlled. Of the eight maternal outcomes successfully modelled, only three were significantly associated with TBA training. Training proved protective against postpartum fever and retained placenta, while training was positively associated with labours lasting longer than 18 hours. Notably, training was not associated with referral.
Results
Three additional outcomes were considered but not modelled. There were only eight reported cases of eclampsia and three cases of neonatal tetanus, clearly too few to model. There were 22 cases of perinatal mortality. Hypothetically there were enough cases to model but several of the cases, especially cases associated with untrained TBA clients, were missing data on independent variables required for the model. This both reduced the number of cases available for modelling and introduced a differential bias into the modelling process. As a result, this outcome was not modelled.
Discussion
The design of this study addressed several of the methodologic shortcomings that had undermined the validity of past efforts to measure the impact of TBA training on health.
Comparing trained and untrained TBAs from the same areas controls for baseline differences that could occur when different areas are compared. Information on inclusion criteria is provided, including information on the immunization levels of women in each group. Interview data from the mothers is clearly cited as the only source of data on outcomes of interest. The time interval between training and the study is specified and details regarding the duration and content of the training are either included or referenced. District selection on the basis of good/poor access to emergency obstetric care services allowed for control of this variable in the analysis.
Overall, the lack of effect of training on outcome is not surprising. Trained and untrained TBAs are, after all, very similar. All trained TBAs start out as untrained TBAs with their whole life's experience and practice behind them. The training programme is short and covers a broad array of topics. Caseloads for many TBAs are low and encounters with complicated cases may be quite uncommon from one year to the next.
Two outcomes of interest, maternal mortality and abortion, were excluded from this study by design. Maternal mortality, a large public health problem on a global scale, is a statistically rare event on a local scale and this study could not support the design or the sample size required to measure it accurately. Furthermore, in the chosen design, only survivors were interviewed. Abortion is notoriously difficult to research. As the TBA training curriculum did not address the management of abortion and the background qualitative research indicated that abortion was not a common function of either trained or untrained TBAs, no attempt was made to measure abortion-related morbidity.
Eight outcomes were successfully modelled. Five showed no effect of training; however, the number of cases used to model postpartum excess bleeding was small and consequently the confidence interval around this estimate is wide. Three outcomes were significantly associated with training. Training was protective against postpartum fever and retained placenta. In both instances the results are consistent with the training curriculum. TBA training was also significantly associated with prolonged labour however; it was associated with longer rather than shorter labour, a result inconsistent with the training curriculum. There are several plausible Impact of traditional birth attendant training 329 Levels of eclampsia and perinatal mortality were also low. Low levels of morbidity and mortality raise the question of whether or not TBAs generally serve a low risk population. Plausibly, women who have experienced some difficulty in a previous pregnancy may opt for a higher order birth attendant in subsequent pregnancies and, as a result, lower the overall risk in the pool of women served by TBAs. Regardless of the mechanism, low rates of morbidity and mortality reduce the potential benefit that can be derived from TBA training.
Limitations
This study was subject to a number of limitations in addition to those already mentioned. Researchers did not have the ability to randomly assign TBAs to training, nor did they have the ability to randomly assign clients to trained or untrained TBAs. Resulting selection bias could substantially, though unavoidably, affect study results. It is worth noting that these two forms of selection bias would also be present in a prospective design.
Any cross-sectional design is subject to several potential sources of bias. In this study diffusion of innovation was the principal concern of the research team. The notion here is that trained TBAs will diffuse the knowledge and practices learned during training to untrained TBAs. Any knowledge or practice (e.g. germ theory or handwashing) has potential for diffusion. From a programmatic point of view, this multiplier effect is beneficial. However, from a measurement perspective, it confuses the exposure and would bias results toward the null. The research team expected some diffusion to exist and background qualitative information indicated diffusion, albeit at a low level. The level of diffusion was assessed in the TBA interview component of the study, which confirmed a low level.
While care was taken at each step of the study to guard against under-reporting of adverse events, some underreporting may have occurred. Under-reporting of perinatal mortality is not likely to be differential between client groups. However, if clients of trained TBAs had lower perinatal mortality rates, this difference could be masked by under-reporting and could also affect other outcomes of interest such as eclampsia, prolonged labour and intrapartum referral, which influence perinatal mortality. Some misclassification of morbidities probably occurred in this study because the clients did not recognize or recall the occurrence. There is no reason to think that misclassification would be differential by client group. However, it would bias study results towards the null.
Conclusions
The primary conclusion of this study is that the evidence for a beneficial impact of TBA training on the health of mothers and newborns is not compelling. Some effects of training on outcome were evident but the magnitudes were small. Limitations and potential bias of the study may have reduced some positive benefits, but it is unlikely that any large benefits within the scope of the study would have been missed.
It may be difficult on the basis of these study results to justify the time and expense associated with TBA training as compared with other possible health investments. From a primary prevention perspective, investments in improving access to contraception can reduce the absolute number of maternal mortalities in a population, although it will not reduce the maternal mortality ratio. 18 As for secondary prevention, we think the most short-to-medium term promise lies with improving access to health facilities which can provide timely, high-quality, emergency obstetric care. In circumstances where TBA training remains the intervention of choice, we counsel sponsors to be realistic in their expectations. Some moderate beneficial effects may be forthcoming, but it is unlikely that TBA training will result in large reductions in maternal and perinatal morbidity and mortality.
